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(57) ABSTRACT

An 1nhaler for inhalation of an inhalable dry powder 1s
provided. The inhaler has (a) an outer shell having a first

shell part and a second shell part; (b) a capsule holder having
a chamber for holding a capsule, a capsule breaker for
breaking open a capsule held within the chamber and a
trigger for causing the capsule breaker to break open a
capsule; (¢) a support for supporting the capsule holder; and
(d) an outlet for passage of dry powder from the capsule 1nto
a user. The capsule holder 1s positioned 1n the first shell part
which has an aperture through which the trigger protrudes.
The aperture has a cut-out 1n the rnm of the first shell part and
through which the trigger may pass when the capsule holder
1s removed from the first shell part. The support has one or
more first mating parts for mating with one or more second
mating parts on the first shell part, the first and second
mating parts preventing outward movement of the walls of
the first shell part when the first and second mating parts are
mutually engaged.
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1
INHALER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a National Stage Entry of PCT/
GB2018/052846, filed Oct. 5, 2018, which claims foreign

priority to GB Patent Application No. 1717451.7 filed on
Oct. 24, 2017, the disclosure of which 1s hereby incorporated
by reference in its entirety.

The present mnvention relates to inhalers, 1n particular to
inhalers for the inhalation of dry powders from capsules.

Various inhalers exist for the inhalation by a user of a dry
powder contained within a capsule. Generally, such mhalers
comprise a capsule holder, a mechanism for breaking open
a capsule held within the capsule holder and a mouthpiece
or nosepiece through which the powder from the capsule can
be 1haled. It 1s known to provide the capsule holder and
mouthpiece/nosepiece within a protective hinged outer shell
with upper and lower halves of the outer shell connected via
a hinge pin or other mechanical coupling. A hinged plate,
also pivotable about the hinge pin, separates the upper half
of the outer shell from the lower half of the outer shell, and
acts as a support for the capsule holder, positioning the
capsule holder 1n the lower half of the hinged outer shell.
Conveniently, the hinged plate 1s attached to the lower half
of the outer shell via a “snap-fit” connection so that 1t can be
removed when required but will stay 1n place during normal
use. It 1s also usual for the capsule holder to include a trigger
for actuating the capsule breaking mechanism. Typically, the
trigger 1s 1n the form of a button which protrudes through an
aperture in the lower half of the outer shell. When the button
1s pressed, a capsule held within a chamber of the capsule
holder 1s pierced by one or more pointed rods and the
powder 1s released. The powder can then be inhaled through
the mouthpiece/nosepiece.

WO094/28958 describes such an inhaler in which the
button sits within a “cut-out” formed 1n the rim of the lower
half of the shell. This 1s particularly convenient because it
allows the capsule holder and button to be removed from the
lower half of the shell when the hinged plate 1s disconnected
and pivoted away from the lower half of the shell. However,
the provision of the cut-out makes the lower half of the shell
flexible and thus the provision of a reliable “snap-fit”
problematic.

In order to solve this problem, EP2648787 describes an
inhaler 1n which the rim of the lower half of the outer shell
1s complete, with an aperture for the push button provided
below the complete outer rim. EP2648787 describes an
“assembly” comprising the capsule holder, capsule opening
device and button. In order to provide additional structural
support to the outer shell, the shape of the assembly 1s

tapered to match the shape of the lower part of the shell.

However, whilst the inhaler described 1n EP2648787 does
provide a rigid lower part of the outer shell, the provision of
the complete rim means that 1t 1s diflicult to remove the
capsule holder unless the button 1s pressed in or removed.
Accordingly, the inhaler described in EP264878 1s not user
friendly. Furthermore, the part of the nm above the aperture
1s very thin and thus can easily be broken during repeated
use.

It 1s, therefore, an object of the present invention to seek
to alleviate the above identified problems.

SUMMARY OF THE INVENTION

According to one aspect of the present invention, there 1s
provided an inhaler for inhalation of an inhalable dry
powder, the mhaler comprising:—
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(a) an outer shell comprising a first shell part and a second
shell part;
(b) a capsule holder comprising a chamber for holding a
capsule, a capsule breaker for breaking open a capsule
held within the chamber and a trigger for causing the
capsule breaker to break open a capsule;
(c) a support for supporting the capsule holder; and
(d) an outlet for passage of dry powder from the capsule
1nto a user,
wherein the capsule holder 1s positioned in the first
shell part,

wherein the first shell part comprises an aperture
through which the trigger protrudes,

wherein the aperture comprises a cut-out 1n the rim of
the first shell part and through which the trigger may
pass when the capsule holder 1s removed from the
first shell part, and

wherein the support comprises one or more first mating
parts for mating with one or more second mating
parts on the first shell part, said first and second
mating parts preventing outward movement of the
walls of the first shell part when said first and second
mating parts are mutually engaged.

Remarkably, the present invention stabilises the walls of
the first shell part such that the integrity of a connection,
preferably a snap-fit connection, between the support and
the first shell part 1s maintained. This 1s despite the presence
ol a cut-out in the rim of the first shell part.

Preferably, outward movement of opposing walls of the
first shell part 1s prevented.

Preferably, the first shell part comprises the base of the
inhaler.

Preferably, the first shell part 1s a lower shell part and the
second shell part 1s an upper shell part.

Remarkably, the present mvention not only allows the
provision of a cut-out 1n the upper rim of the first shell part
but, at the same time, overcomes the problem of shell
instability caused by a flexible outer wall. Accordingly, the
present invention provides an inhaler in which secure,
detachable attachment of a hinged plate to the first shell part
1s achieved with a predetermined and predictable “snap-fit”
force, such that the hinged plate stays connected to the lower
shell part during use, but can still be removed when desired
without accidental detachment by a user.

Preferably, the one or more first mating parts comprise
one or more male mating parts, for example one or more
protrusions and the one or more second mating parts com-
prising one or more female mating parts, for example one or
mOore recesses.

Alternatively, the one or more first mating parts comprise
one or more female mating parts, for example one or more
recesses and the one or more second mating parts comprise
one or more male mating parts, for example one or more
protrusions.

Preferably, the support comprises a support plate.

Preferably, the support 1s hinged to the first shell part.

Preferably, the first shell part and the second shell part are
connected via a hinge.

Preferably, the support, first shell part and second shell
part are connected via a common hinge, preferably a hinge
pin.

Preferably, the support comprises one or more third
mating parts for mating with one or more fourth mating parts
on the first shell part.

Preferably, the one or more third mating parts comprise
one or more male mating parts, for example one or more
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protrusions and the one or more fourth mating parts com-
prise one or more female mating parts, for example one or
MOre recesses.

Alternatively, the one or more third mating parts comprise
one or more female mating parts, for example one or more
recesses and the one or more fourth mating parts comprise
one or more male mating parts, for example one or more
protrusions.

Preferably, engagement of the one or more third mating
parts with the one or more fourth mating parts forms a
connection, preferably a snap-fit connection, between the
support and the first shell part.

Preferably, the connection formed between the support
and the first shell part 1s maintained by engagement of the
one or more first mating parts with the one or more second
mating parts.

Preferably, the first shell part 1s a lower shell part and the
vertical distance between second and fourth mating parts 1s
less than the length or depth of the first mating parts.

Preferably, the first shell part 1s a lower shell part and the
vertical distance between the one or more second mating,
parts, preferably the opening of the one or more second
mating parts, and an edge, preferably an upper or lower
edge, of the one or more fourth mating parts 1s less than the
length or depth of the one or more first mating parts.

Preferably, the length or depth of the one or more first
mating parts 1s between about 2 mm and about 5 mm,

preferably between about 2 mm and about 4 mm, preferably
about 3 mm.

Preferably, the vertical distance between the one or more
second mating parts, preferably the opening of the one or
more second mating parts, and an upper or lower edge of the
one or more fourth mating parts 1s between about 0.5 mm
and about 2 mm, preferably between about 0.5 mm and
about 1.5 mm, preferably about 1 mm.

Preferably, the difference between (a) the distance
between the one or more second mating parts and an upper
or lower edge of the one or more fourth mating parts, and (b)
the length or depth of the one or more first mating parts 1s
between about 1 mm and about 4 mm, preferably between
about 1 mm and about 3 mm, preferably about 2 mm.

This means that the third and fourth mating parts disen-
gage from each other before the first and second mating parts
when the support 1s moved out of engagement with the first
shell part. This also means that when the support 1s moved
into engagement with the first shell part, the first and second
mating parts engage before the third and fourth mating parts.
This allows engagement of the first and second mating parts
to stabilise the first shell part and allow reliable engagement
of the third and fourth mating parts.

This provides rigidity to the first shell part both during and
alfter engagement of a “snap-1it” connection, ensuring that
the integrity of the connection 1s maintained at all times
when the support and the first shell part are engaged.

Preferably, the one or more first mating parts extend 1n a
direction substantially perpendicular to the plane of the
support.

Preferably, the one or more third mating parts extend 1n a
direction substantially parallel to the plane of the support.

Preferably, the first shell part comprises one or more
female mating parts within or on a wall of the first shell part
for receiving one or more male mating parts on the support.

Preferably, the first shell part comprises one or more
cavities and/or one or more recesses within or on a wall of
the first shell part for receiving one or more protrusions on
the support.
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Preferably, the one or more cavities comprise one or more
pockets.

As such, 1t 1s preferred that the support comprises one or
more protrusions for insertion into one or more cavities
within or on a wall of the first shell part.

Preferably, the first shell part comprises one or more
recesses within or on a wall of the first shell part for
receiving one or more protrusions on the support.

As such, 1t 1s preferred that the support comprises one or

more protrusions for insertion into one Or mMore recesses
within or on a wall of the first shell part.

Preferably, the first shell part comprises one or more
cavities for receiving one or more first protrusions on the
support, and one or more recesses for receiving one or more
second protrusions on the support.

Preferably, the one or more first protrusions project 1n a
direction substantially perpendicular to the plane of the
support. Preferably, the first shell part 1s a lower shell part
and the one or more {irst protrusions project in a downward
direction.

Preferably, the one or more first protrusions are down-
wardly projecting protrusions.

Preferably, the one or more first protrusions are sized such
that they engage with the one or more cavities before the one
or more second protrusions engage with the one or more
recesses when the support 1s moved 1nto engagement with
the first shell part.

Preferably, the one or more second protrusions project in
a direction substantially parallel to the plane of the support.
Preferably, the first shell part 1s a lower shell part and the one
or more second protrusions project i a lateral/sideways
direction. Preferably, the one or more second protrusions are
lateral/sideways projecting protrusions.

Preferably, the one or more second protrusions are sized
such that they disengage from the one or more recesses
betore the one or more {irst protrusions disengage from the
one or more cavities when the support 1s moved out of
engagement with the first shell part.

This provides rigidity to the first shell part both during and
alter engagement of a “snap-fit” connection, ensuring that
the integrity of the connection 1s maintained at all times
when the support and the first shell part are engaged.

Preferably, the first shell part 1s a lower shell part and the
vertical distance between (1) the opeming of the one or more
cavities 1n the first shell part, and (11) the upper edge of the
opening ol the one or more recesses 1n the first shell part, 1s
less than the length of the one or more first protrusions on
the support.

In preferred embodiments:—

(a) the length of the one or more first protrusions 1s
between about 2 mm and about 5 mm, preferably
between about 2 mm and about 4 mm, preferably about
3 mm; and

(b) the vertical distance between (1) the opening of the one
or more cavities, and (11) the upper edge of the opening
of the one or more recesses 1s between about 0.5 mm
and about 2 mm, preferably between about 0.5 mm and
about 1.5 mm, preferably about 1 mm.

Preferably, the difference between:—

(a) the distance between (1) the opening of the one or more
cavities, and (11) the upper edge of the opening of the
one or more recesses, and

(b) the length of the one or more first protrusions,

1s between about 1 mm and about 4 mm, preferably
between about 1 mm and about 3 mm, preferably about
2 mm.
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Preferably, when the support 1s 1n engagement with the
lower shell part, the one or more recesses are adjacent the
support and the one or more cavities are below the support.

Preferably, when the support 1s 1n engagement with the
lower shell part, the one or more recesses are 1n the same
plane as the support and the one or more cavities are below
the plane of the support.

Preferably, the one or more second mating parts are
formed 1n or on a support facing surface of the first shell
part.

Preferably, the one or more second mating parts are
formed 1n or on a thickened part of the outer wall of the first
shell part.

Preferably, the one or more female mating parts, prefer-
ably cavities, are formed 1n a thickened part of the outer wall
of the first shell part.

Preferably, the thickened part of the outer wall at least
partially surrounds the cut-out and/or the aperture.

Preferably, the thickened part of the outer wall 1s provided
at or near each side of the cut out.

Preferably, the thickened part of the outer wall 1s provided
along at least a part of each side of the aperture adjacent the
cut-out. Put another way, 1t 1s preferred that the thickened
part of the outer wall 1s provided each side of an upper part
of the aperture.

Preferably, at least a part of the thickened part of the outer
wall of the first shell part 1s a double-skinned wall compris-
ing an inner skin and outer skin, with said one or more
cavities formed between said 1nner and outer skins.

Preferably, the double-skinned wall comprises one or
more cross members for dividing the space between said
inner and outer skins nto multiple cavities.

Preferably, the thickness of the thickened part of the wall,
preferably the double-skinned wall, tapers from a greater
thickness at a point away from the cut-out to a lesser
thickness at or near the cut-out.

Preferably, the length of the thickened part of the wall,
preferably the double-skinned wall, tapers from a greater
length at or near the rim of the first shell part to a lesser
length at a point away from the rim of the first shell part, for
example at or near the base of the first shell part.

Preferably, the one or more first mating parts are formed
in or on a first shell part facing surface of the support.

Preferably, the one or more first mating parts are formed
in or on a lower surface of the support.

Preferably, the one or more fourth mating parts are formed
in or on an upstanding wall of the first shell part.

Preferably, the one or more third mating parts are formed
in or on the edge of the support.

Preferably, the one or more third mating parts are lateral
mating parts.

Preferably, the one or more male mating parts, preferably
protrusions, protrude from a first shell part facing surface of
the support.

Preferably, the one or more male mating parts, preferably
protrusions, are positioned at or near the edge of the support.

Whilst a preferred embodiment of the present invention
provides male mating parts on the support and female
mating parts on the first shell part, 1t will be appreciated that
the first and/or third mating parts could be female mating

parts, for example recesses or cavities formed 1n the support
and that the second and/or fourth mating parts could be male
mating parts, for example protrusions formed on the first
shell part.
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Preferably, the first shell part comprises one or more male
mating parts within or on a wall of the first shell part for
engagement with one or more female mating parts on the
support.

Preferably, the support comprises one or more cavities
and/or recesses within or on a wall or surface of the support
for rece1ving one or more protrusions on the first shell part.

Preferably, the one or more cavities comprise one or more
pockets.

As such, the first shell part may comprise one or more
protrusions for msertion into one or more cavities within or
on the support.

Preferably, the support comprises one or more cavities for
receiving one or more {irst protrusions on the first shell part,
and one or more recesses for recerving one or more second

protrusions on the first shell part.

Preferably, the one or more first protrusions project 1n a
direction substantially perpendicular to the plane of the
support. Preferably, the first shell part 1s a lower shell part
and the one or more first protrusions project in an upward
direction. Preferably, the one or more first protrusions are
upwardly projecting protrusions.

Preferably, the one or more second protrusions project in
a direction substantially parallel to the plane of the support.
Preferably, the first shell part 1s a lower shell part and the one
or more second protrusions project in a lateral/sideways
direction. Preferably, the one or more second protrusions are
lateral/sideways projecting protrusions.

Preferably, the one or more {irst protrusions are sized such
that they engage with the one or more cavities before the one
or more second protrusions engage with the one or more
recesses when the support 1s moved mto engagement with
the first shell part.

Preferably, the one or more second protrusions are sized
such that they disengage from the one or more recesses
betore the one or more {irst protrusions disengage from the
one or more cavities when the support 1s moved out of
engagement with the first shell part.

This provides rigidity to the first shell part both during and
alter engagement of a “snap-fit” connection, ensuring that
the integrity of the connection 1s maintained at all times
when the support and the first shell part are engaged.

Preferably, the first shell part 1s a lower shell part and the
vertical distance between (1) the opeming of the one or more
cavities 1n the support, and (1) the lower edge of the opening
of the one or more recesses 1n the support, 1s less than the
length of the one or more first protrusions on the first shell
part.

In preferred embodiments:—

(a) the length of the one or more first protrusions 1s
between about 2 mm and about 5 mm, preferably
between about 2 mm and about 4 mm, preferably about
3 mm; and

(b) the vertical distance between (1) the opening of the one
or more cavities, and (11) the lower edge of the opening
of the one or more recesses 1s between about 0.5 mm
and about 2 mm, preferably between about 0.5 mm and
about 1.5 mm, preferably about 1 mm.

Preferably, the difference between:—

(a) the distance between (1) the opening of the one or more
cavities, and (11) the lower edge of the opening of the
one or more recesses, and

(b) the length of the one or more first protrusions,

1s between about 1 mm and about 4 mm, preferably
between about 1 mm and about 3 mm, preferably about
2 mm.
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Preferably, the one or more recesses are provided in the
side of the support and the one or more cavities are provided
on the underside of the support.

Preferably, the one or more male mating parts, preferably
protrusions, protrude from a support facing surface of the
first shell part.

Preferably, the one or more female mating parts, prefer-
ably recesses, are positioned at or near the edge of the
support.

In addition to embodiments 1n which (a) the one or more
recesses/cavities are provided 1n the first shell part and the
one or more first and second protrusions are provided on the
support or (b) wherein the one or more recesses/cavities are
provided in the support and the one or more first and second
protrusions are provided in the first shell part, 1t will be
appreciated that further embodiments may provide that (c)
the one or more recesses and one or more {irst protrusions
are provided on or in the support and the one or more
cavities and one or more second protrusions are provided on
or 1n the first shell part, or (d) the one or more recesses and
one or more first protrusions are provided on or in the first
shell part and the one or more cavities and one or more
second protrusions are provided on or 1n the support.

As such, in some embodiments it 1s preferred that the first
shell part 1s a lower shell part and the vertical distance
between (1) the opening of the one or more cavities in the
first shell part, and (1) the lower edge of the opening of the
one or more recesses 1n the support, 1s less than the length
of the one or more first protrusions on the support.

In such embodiments, it 1s preferred that:—

(a) the length of the one or more first protrusions 1is
between about 2 mm and about 5 mm, preferably
between about 2 mm and about 4 mm, preferably about
3 mm; and

(b) the vertical distance between (1) the opening of the one
or more cavities, and (11) the lower edge of the opening
of the one or more recesses 1s between about 0.5 mm
and about 2 mm, preferably between about 0.5 mm and
about 1.5 mm, preferably about 1 mm.

Preferably, the difference between:—

(a) the distance between (1) the opening of the one or more
cavities, and (11) the lower edge of the opening of the
one or more recesses, and

(b) the length of the one or more first protrusions,

1s between about 1 mm and about 4 mm, preferably
between about 1 mm and about 3 mm, preferably about 2
mm.

In other embodiments it 1s preferred that the first shell part
1s a lower shell part and the vertical distance between (1) the
opening of the one or more cavities in the support, and (11)
the upper edge of the opening of the one or more recesses in
the first shell part, 1s less than the length of the one or more
first protrusions on the first shell part.

In such embodiments, 1t 1s preferred that:—

(a) the length of the one or more first protrusions 1is
between about 2 mm and about 5 mm, preferably
between about 2 mm and about 4 mm, preferably about
3 mm; and

(b) the vertical distance between (1) the opening of the one
or more cavities, and (11) the upper edge of the opening
of the one or more recesses 1s between about 0.5 mm
and about 2 mm, preferably between about 0.5 mm and
about 1.5 mm, preferably about 1 mm.

Preferably, the diflerence between:—

(a) the distance between (1) the opening of the one or more
cavities, and (11) the upper edge of the opening of the
one or more recesses, and
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(b) the length of the one or more first protrusions,

1s between about 1 mm and about 4 mm, preferably
between about 1 mm and about 3 mm, preferably about 2
mm.

Preferably, in embodiments 1n which the one or more
recesses are on the first shell part, the first shell part 1s a
lower shell part and the vertical distance between (1) the
opening of the one or more cavities, and (11) the upper edge
of the opening of the one or more recesses, 1s less than the
length of the one or more first mating parts.

In such embodiments, it 1s preferred that:—

(a) the length of the one or more first mating parts 1s
between about 2 mm and about 5 mm, preferably
between about 2 mm and about 4 mm, preferably about
3 mm; and

(b) the vertical distance between (1) the opening of the one
or more cavities, and (11) the upper edge of the opening
of the one or more recesses 1s between about 0.5 mm
and about 2 mm, preferably between about 0.5 mm and
about 1.5 mm, preferably about 1 mm.

Preferably, the diflerence between:—

(a) the distance between (1) the opening of the one or more
cavities, and (11) the upper edge of the opening of the
one or more recesses, and

(b) the length of the one or more first mating parts,

1s between about 1 mm and about 4 mm, preferably
between about 1 mm and about 3 mm, preferably about 2
mm.

Preferably, in embodiments 1n which the one or more
recesses are on the support, the first shell part 1s a lower shell
part and the vertical distance between (1) the opening of the
one or more cavities, and (11) the lower edge of the opening
of the one or more recesses, 1s less than the length of the one
or more first mating parts.

In such embodiments, it 1s preferred that:—

(a) the length of the one or more first mating parts 1s
between about 2 mm and about 5 mm, preferably
between about 2 mm and about 4 mm, preferably about
3 mm; and

(b) the vertical distance between (1) the opening of the one
or more cavities, and (11) the lower edge of the opening
of the one or more recesses 1s between about 0.5 mm
and about 2 mm, preferably between about 0.5 mm and
about 1.5 mm, preferably about 1 mm.

Preferably, the difference between:—

(a) the distance between (1) the opening of the one or more
cavities, and (11) the lower edge of the opening of the
one or more recesses, and

(b) the length of the one or more first mating parts,

1s between about 1 mm and about 4 mm, preferably
between about 1 mm and about 3 mm, preferably about 2
mm.

Preferably, the outer surface of the one or more first
mating parts, preferably the one or more protrusions, prei-
erably the one or more first protrusions, 1s substantially flat.

Preferably, the inner surface of the one or more first
mating parts, preferably the one or more protrusions, prei-
crably the one or more {irst protrusions, 1s substantially flat.

Preferably, the one or more first mating parts, preferably
the one or more protrusions, preferably the one or more first
protrusions, comprise a tapered end.

Preferably, the inner surface of the one or more first
mating parts, preferably the one or more protrusions, pref-
erably the one or more first protrusions, 1s tapered.

Preferably, the inner surface of the one or more first
mating parts, preferably the one or more protrusions, pret-
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erably the one or more first protrusions, 1s substantially tlat
between the tapered end and the support from which they
protrude.

Preferably, the first shell part 1s a lower shell part, the
inhaler comprises said third and fourth mating parts and the
vertical distance between second and fourth mating parts 1s
less than the length of the substantially flat part of the one
or more first mating parts between the tapered end and the
support.

Preferably, in embodiments in which the one or more
recesses are on the first shell part, the first shell part 1s a
lower shell part and the vertical distance between (1) the
opening of the one or more cavities, and (11) the upper edge
of the opening of the one or more recesses, 1s less than the
length of the substantially tlat part of the one or more first
mating parts between the tapered end and the support.

In such embodiments, it 1s preferred that:—

(a) the length of the substantially flat part 1s between about

1 mm and about 3 mm, preferably between about 1 mm
and about 2 mm, preferably about 1.5 mm; and

(b) the vertical distance between (1) the opening of the one
or more cavities, and (11) the upper edge of the opening
of the one or more recesses 1s between about 0.5 mm
and about 2 mm, preferably between about 0.5 mm and
about 1.5 mm, preferably about 1 mm.

Preferably, the difference between:—

(a) the distance between (1) the opening of the one or more
cavities, and (11) the upper edge of the opening of the
one or more recesses, and

(b) the length of the substantially flat part,

1s between about 0.5 mm and about 2 mm, preferably
between about 0.5 mm and about 1 mm, preferably about 0.5
mm.

Preferably, in embodiments in which the one or more
recesses are on the support, the first shell part 1s a lower shell
part and the vertical distance between (1) the opening of the
one or more cavities, and (11) the lower edge of the opening
of the one or more recesses, 15 less than the length of the
substantially flat part of the one or more first mating parts
between the tapered end and the support.

In such embodiments, 1t 1s preferred that:—

(a) the length of the substantially flat part 1s between about

1 mm and about 3 mm, preferably between about 1 mm
and about 2 mm, preferably about 1.5 mm; and

(b) the vertical distance between (1) the opening of the one
or more cavities, and (11) the lower edge of the opening
of the one or more recesses 1s between about 0.5 mm
and about 2 mm, preferably between about 0.5 mm and
about 1.5 mm, preferably about 1 mm.

Preferably, the diflerence between:—

(a) the distance between (1) the opening of the one or more
cavities, and (11) the lower edge of the opening of the
one or more recesses, and

(b) the length of the substantially flat part,

1s between about 0.5 mm and about 2 mm, preferably
between about 0.5 mm and about 1 mm, preferably about 0.5
mm.

Preferably, the one or more first mating parts, preferably
the one or more protrusions, are of substantially uniform
thickness between the tapered end and the support from
which they protrude.

Preferably, the trigger 1s shaped to at least partially fill the
cut-out 1n the rim. This not only provides additional struc-
tural support to the first shell part, but also provides a
convenient lever for allowing a user to lift the button, and the
support, out of the first shell part.
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Preferably, the trigger 1s shaped to bridge the gap 1n the
rnm formed by the cut-out.

Preferably, the trigger comprises a protrusion for at least
partially filling the cut-out in the rim. Preferably, the pro-
trusion 1s shaped to bridge the gap 1n the rim formed by the
cut-out.

Preferably, the support 1s shaped to at least partially fill
the cut-out 1n the rim. In a similar manner to the shape of the
trigger, this not only provides additional structural support to
the first (lower) shell part, but also provides a convenient
lever for allowing a user to lift the support out of the first
(lower) shell part.

Preferably, the support 1s shaped to bridge the gap in the
rim formed by the cut-out.

Preferably, the support comprises a protrusion for at least
partially filling the cut-out in the rim. Preferably, the pro-
trusion 1s shaped to bridge the gap 1n the rim formed by the
cut-out.

Preferably, the cut-out 1n the rim 1s at least partially filled
by both the trigger and the support.

Preferably, both the trigger and the support bridge the gap
in the nnm formed by the cut-out.

Preferably, the rim of the second shell part 1s shaped to
overlap the cut-out in the rim of the first shell part. This
provides additional structural support and protection to the
inhaler around the cut-out when the outer shell 1s 1n a closed
position.

Preferably, the first and second shell parts are hinged
together with the hinge positioned on the outside of the first
shell part below the rim of the first shell part.

Further preferably, the rim of the second shell part 1s
shaped to overlap the first shell part adjacent said hinge. This
1s particularly advantageous because 1t provides additional
structural support to the hinge when the outer shell 1s 1n a
closed position.

Preferably, the rim of the second shell part overlaps the
first shell part adjacent the hinge and over the cut-out by a
greater amount than at a position between the hinge and the
cut-out. This 1s advantageous because such a shaped rim
profile has been found to not only increase the strength of the
second shell part, but also to minmimise the amount of
material used 1n the outer shell.

Preferably, the first shell part comprises one or more ribs
for providing structural support to the first shell part.

Preferably, the trigger 1s supported by the support.

Preferably, the trigger 1s held in slideable engagement
with the support.

Preferably, the trigger 1s moveable along one or more
channels of the support.

Preferably, the trigger 1s moveable along a pair of chan-
nels.

Preferably, the trigger comprises one or more protrusions
for slideable engagement with the support, preferably with
one or more channels of the support.

Preferably, the trigger comprises a first protrusion for
slideable engagement with a first channel of the support and
a second protrusion for slideable engagement with a second
channel of the support.

Preferably, the one or more channels are provided on the
underside of the support.

Preferably, the cut-out 1s narrower than the aperture, said
trigger comprising a main body and a projection, wherein
the cut-out 1s shaped to accommodate said projection and the
aperture 1s shaped to accommodate the main body.

According to another aspect of the present invention,
there 1s provided an mhaler for inhalation of an 1nhalable dry
powder, the mhaler comprising:—
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(a) an outer shell comprising a first shell part and a second
shell part;
(b) a capsule holder comprising a chamber for holding a
capsule, a capsule breaker for breaking open a capsule
held within the chamber and a trigger for causing the
capsule breaker to break open a capsule;
(c) a support for supporting the capsule holder; and
(d) an outlet for passage of dry powder from the capsule
1nto a user,
wherein the capsule holder 1s positioned in the first
shell part,

wherein the first shell part comprises an aperture
through which the trigger protrudes,

wherein the aperture comprises a cut-out in the rim of
the first shell part and through which the trigger may
pass when the capsule holder 1s removed from the
first shell part, and

wherein at least a part of the wall of the first shell part
comprises a thickened wall.

Preferably, the thickened wall comprises a double-
skinned wall.

Preferably, the first shell part comprises one or more
cavities within the thickened wall of the first shell part for
receiving one or more protrusions on the support.

Preferably, the one or more cavities comprise one or more
pockets.

Preferably, the thickened wall at least partially surrounds
the cut-out and/or the aperture.

Preferably, the thickened wall 1s provided at or near each
side of the cut out.

Preferably, the thickened wall 1s provided along at least a
part of each side of the aperture adjacent the cut-out. Put
another way, i1t 1s preferred that the thickened wall 1s
provided each side of an upper part of the aperture.

Preferably, at least a part of the thickened wall of the first
shell part 1s a double-skinned wall comprising an 1nner skin
and outer skin.

Preferably, at least a part of the thickened wall of the first
shell part 1s a double-skinned wall comprising an 1nner skin
and outer skin, with one or more cavities formed between
said mner and outer skins.

Preferably, the double-skinned wall comprises one or
more cross members for dividing the space between said
inner and outer skins mto multiple cavities.

Preferably, the thickness of the thickened wall, preferably
the double-skinned wall, tapers from a greater thickness at
a point away Irom the cut-out to a lesser thickness at or near

the cut-out.

Preferably, the length of the thickened wall, preferably the
double-skinned wall, tapers from a greater length at or near
the rim of the first shell part to a lesser length at a point away
from the rim of the first shell part, for example at or near the
base of the first shell part.

According to a further aspect of the present mvention,
there 1s provided an ihaler for inhalation of an 1inhalable dry
powder, the mhaler comprising:—

(a) an outer shell comprising a first shell part and a second

shell part;

(b) a capsule holder comprising a chamber for holding a
capsule, a capsule breaker for breaking open a capsule
held within the chamber and a trigger for causing the
capsule breaker to break open a capsule;

(c) a support for supporting the capsule holder; and

(d) an outlet for passage of dry powder from the capsule
into a user,
wherein the capsule holder 1s positioned in the first

shell part,
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wherein the first shell part comprises an aperture
through which the trigger protrudes,

wherein the aperture comprises a cut-out 1n the rim of
the first shell part through which the trigger may pass
when the capsule holder 1s removed from the first
shell part, wherein said cut-out 1s narrower than the
aperture, said trigger comprising a main body and a
projection, wherein the cut-out i1s shaped to accom-
modate said projection and the aperture 1s shaped to
accommodate the main body.

Such an arrangement 1s particularly effective at providing
strength to the outer wall of the 1nhaler because the trigger
can still be easily removed from the first shell part but at the
same time, the size of the cut-out, and thus the 1impact on the
stability of the first shell part, 1s reduced.

It will be appreciated that reference to the cut-out being
narrower than the aperture 1s with reference to the respective
widths of the cut-out and aperture when the 1inhaler 1s viewed
from the front. This 1s shown with particular reference to
FIG. 5.

According to another aspect of the present invention,
there 1s provided an mhaler for inhalation of an inhalable dry
powder, the mhaler comprising:—

(a) an outer shell comprising a first shell part and a second

shell part;
(b) a capsule holder comprising a chamber for holding a
capsule, a capsule breaker for breaking open a capsule
held within the chamber and a trigger for causing the
capsule breaker to break open a capsule;
(c) a support for supporting the capsule holder; and
(d) an outlet for passage of dry powder from the capsule
1nto a uset,
wherein the capsule holder 1s positioned in the first
shell part,

wherein the first shell part comprises an aperture
through which the trigger protrudes; and

wherein the trigger 1s supported by the support.

Preferably, the aperture comprises a cut-out 1n the rim of
the first shell part through which the trigger may pass when
the capsule holder 1s removed from the first shell part.

Preferably, the trigger 1s held in slideable engagement
with the support.

Preferably, the trigger 1s moveable along one or more
channels of the support.

Preferably, the trigger 1s moveable along a pair of chan-
nels.

Preferably, the trigger comprises one or more protrusions
for slideable engagement with the support, preferably with
one or more channels of the support.

Preferably, the trigger comprises a first protrusion for
slideable engagement with a first channel of the support and
a second protrusion for slideable engagement with a second
channel of the support.

Preferably, the one or more channels are provided on the
underside of the support.

According to a further aspect of the present invention,
there 1s provided an inhaler for inhalation of an inhalable dry
powder, the mhaler comprising:—

(a) an outer shell comprising a first shell part and a second

shell part;

(b) a capsule holder comprising a chamber for holding a
capsule, a capsule breaker for breaking open a capsule
held within the chamber and a trigger for causing the
capsule breaker to break open a capsule;

(c) a support for supporting the capsule holder; and

(d) an outlet for passage of dry powder from the capsule
1nto a user,
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wherein the capsule holder 1s positioned in the first
shell part,

wherein the first shell part comprises an aperture
through which the trigger protrudes,

14

part. For example, the first shell part has opposing walls on
opposite sides of the opening bordered by the rim.

In another aspect of the present invention, there 1s pro-
vided an inhaler for inhalation of an inhalable dry powder,

wherein the aperture comprises a cut-out in the rim of 3 the inhaler comprising:—

the first shell part and through which the trigger may

pass when the capsule holder 1s removed from the
first shell part, and

wherein the support comprises one or more {irst mating
parts for mating with one or more second mating
parts on the first shell part and one or more third
mating parts for mating with one or more fourth
mating parts on the first shell part.

Preferably, engagement of the one or more third mating
parts with the one or more fourth mating parts forms a
connection, preferably a snap-fit connection, between the
support and the first shell part.

Preferably, the connection formed between the support
and the first shell part 1s maintained by engagement of the
one or more first mating parts with the one or more second
mating parts.

It will be appreciated that reference to “one or more”
includes reference to “a plurality”.

It will be appreciated that reference to “at least partially”™
includes reference to “completely™.

It will be appreciated that reference to “at least a part of”
includes reference to “all”.

Within this specification, the term “about” means plus or
minus 20%, more preferably plus or minus 10%, even more
preferably plus or minus 5%, most preferably plus or minus
2%.

Preferably, reference to “vertical” 1s with reference to a
direction substantially perpendicular to the plane of the
support.

In embodiments wherein the first mating parts are male
mating parts, 1t will be appreciated that “length of the one or
more first mating parts” means the distance the one or more
first mating parts, preferably one or more protrusions, pro-
trude from the support.

In embodiments wherein the second mating parts are male
mating parts, 1t will be appreciated that “length of the one or
more second mating parts” means the distance the one or
more second mating parts, preferably protrusions, protrude
from the first shell part.

Within this specification, 1t will be appreciated that ref-
erence to “depth”, for example 1n relation to a recess or a
cavity, should be given 1ts usual meaning 1n relation to the
depth of a recess or cavity, for example the distance the
recess or cavity protrudes into the support or the first shell
part.

Within this specification, 1t will be appreciated that “sub-
stantially perpendicular to the plane of the support” means
between about 80 degrees and about 100 degrees to the plane
of the support, preferably between about 85 degrees and
about 95 degrees, preferably between about 90 degrees,
preferably 90 degrees to the plane of the support.

Within this specification, 1t will be appreciated that “sub-
stantially parallel to the plane of the support” means
between with about 10 degrees to the plane of the support,
preferably within about 5 degrees, preferably within about 3
degrees to the plane of the support, preferably parallel to the
plane of the support.

Preferably “substantially flat” means flat.

Preferably, “substantially flat” means not tapered.

It will be appreciated that reference to “walls of the first
shell part” includes reference to opposing walls of the shell
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(a) an outer shell comprising a first shell part and a second
shell part;
(b) a capsule holder comprising a chamber for holding a
capsule, a capsule breaker for breaking open a capsule
held within the chamber and a trigger for causing the
capsule breaker to break open a capsule;
(c) a support for supporting the capsule holder; and
(d) an outlet for passage of dry powder from the capsule
1nto a uset,
wherein the capsule holder 1s positioned in the first
shell part,

wherein the first shell part comprises an aperture
through which the trigger protrudes,

wherein the aperture comprises a cut-out 1n the rim of
the first shell part and through which the trigger may
pass when the capsule holder 1s removed from the
first shell part, and

wherein the support comprises one or more {irst mating
parts for mating with one or more second mating
parts on the first shell part, said first and second
mating parts preventing outward movement of the/a
wall of the first shell part when said first and second
mating parts are mutually engaged.

Within this specification, 1t 1s preferred that reference to
“preventing outward movement” means that the/a wall or
walls cannot move outwards by more than about 1 mm,
preferably by more than about 0.8 mm, preferably by more
than about 0.5 mm, preferably by more than about 0.3 mm,
preferably by more than about 0.2 mm, preferably by more
than about 0.1 mm.

In embodiments comprising one or more third and fourth
mating parts, it 1s preferred that “preventing outward move-
ment” means that the/a wall or walls cannot move outwards
more than the length or depth of the one or more third mating
parts.

Within this specification embodiments have been
described 1 a way which enables a clear and concise
specification to be written, but it 1s intended and will be
appreciated that embodiments may be variously combined
or separated without parting from the invention. For
example, 1t will be appreciated that all preferred features
described herein are applicable to all aspects of the present
invention described herein and vice versa, as appropriate.

DETAILED DESCRIPTION

Example embodiments of the present invention will now
be described with reference to the accompanying Figures, in
which;—

FIG. 1 shows a view of the inhaler of the present invention
in which the outer shell 1s hinged open, the hinged plate and
mouthpiece are 1 an open configuration and in which the
trigger has been pressed inwards;

FIG. 2 shows a view of the inhaler of the present invention
in which the outer shell 1s closed;

FIG. 3 shows a view of the inhaler of the present invention
in which the outer shell 1s hinged open and the hinged plate
and mouthpiece are 1n a closed configuration;

FIG. 4 shows a view of the inhaler of the present invention
in which the outer shell 1s hinged open, the hinged plate and
mouthpiece are 1n an open configuration and in which the
trigger 1s at an “at rest” position;
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FIG. 5 shows a {front view of inhaler as shown 1n FIG. 4;
FIG. 6 shows a perspective view of the inhaler as shown

in FIG. 1 from below;

FIG. 7 shows an exploded view of the inhaler of the
present invention;

FIG. 8 shows an enlarged view of the double-skinned wall

of the inhaler:

FIG. 9 1s a schematic showing positions of the protrusions
and recesses/cavities of the support and first shell part; and

FI1G. 10 shows an enlarged view of part of FIG. 9 showing
the positions and relative sizes of the protrusions and
recesses/cavities of the support and first shell part.

The present invention relates to ihalers for the inhalation
of dry powders from capsules 1n which the structural integ-
rity of the outer casing 1s improved.

With reference to the Figures, an 1mnhaler 1 of the present
invention includes an outer shell 2 comprising a first shell
part 2a and a second shell part 25, a capsule holder 3
comprising a chamber 4 for holding a capsule (not shown),
a capsule breaker 5 for breaking open a capsule held within
the chamber 4 and a trigger 6, in the form of a button 6, for
causing the capsule breaker 5 to break open a capsule. In the
example shown, the capsule breaker 5 comprises a pair of
pointed rods 5a, 3b.

The capsule holder 3 1s held in position by a support 7
which, in the example shown, 1s a hinged plate 7. With
particular reference to FIGS. 3 and 4, during normal use, the
hinged plate 7 1s releasably connected to the first shell part
2a, such that the capsule holder 3 1s positioned within the
first shell part 2a.

The 1nhaler also includes an outlet 8, 1in the form of a
mouthpiece 8, through which a user can inhale powder from
a broken capsule held within the chamber 4.

As shown 1n FIG. 6, the hinged plate 7 also supports the
trigger 6 with the trigger 6 1n slideable engagement with the
underside of the hinged plate 7 via a pair of channels 9a, 95
along which lateral flanges 10a, 106 of the trigger 6 slide.
This 1s particularly advantageous because 1t ensures correct
alignment of the rods 5a, 5b when the trigger 6 1s pressed,
even 1f the trigger 6 flexes to some extent during operation.

As shown 1n FIGS. 3 and 7, when the hinged plate 7 1s
connected to the first shell part 2a, 1.¢. during normal use, the
trigger 6 protrudes through an aperture 11 in the wall of the
first shell part 2a. When at rest, the trigger 6 1s urged by one
or more springs (not shown) towards a position 1 which 1t
protrudes through the aperture 11 and at which the pointed
rods 5a, 5b are not pushed into contact with a capsule held
within the chamber 4. The trigger 6 1s shown 1n an at rest
position 1 FIGS. 2, 3, 4 and 5.

When a user wishes to break a capsule held within the
chamber 4 of the capsule holder 3, the trigger 6 1s pushed
inwards towards the capsule holder 3. This causes the
pointed rods 5a, 5b to break open the capsule and release
powder contained within the capsule into the chamber 4. The
trigger 6 1s shown 1n a “pushed 1n” position 1n FIGS. 1 and
6.

As will be appreciated, with the trigger 6 engaged with the
channels 9a, 9o, when the hinged plate 7 1s released from the
first shell part 2a to allow the hinged plate 7 to pivot about
its hinge 12, the trigger 6 will also be removed from the first
shell part 2a. This 1s further assisted by the location of the
rods 5a, 5b within receiving channels 23a, 255 of the
capsule holder 3. Conveniently, this 1s facilitated by a
cut-out 13 1n the rim 14 of the first shell part 2a through
which the trigger 6 passes as the hinged plate 7 1s pivoted
away from the first shell part 2a.
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Unfortunately, whilst the provision of the cut-out 13
greatly improves usability of the inhaler, this can reduce the
rigidity of the first shell part 2a and thus affect reliability of
the connection made between the hinged plate 7 and the first
shell part 2a. As will be appreciated, it 1s important for the
hinged plate 7 to remain connected to the first shell part 2a
during normal use so that the position of the capsule holder
relative to the trigger 6 1s maintained and so that the capsule
holder 3 and trigger 6 are not released from the first shell part
2a when the mouthpiece 8 1s opened, 1.e. when the mouth-
piece 8 1s pivoted upwards and away from the hinged plate
7, or when the trigger 6 1s pressed. 11 the first shell part 2a
1s not sufliciently rigid, the “snap-fit” connection between
the hinged plate 7 and the first shell part 2a can release
unexpectedly, which 1s clearly undesirable.

As also shown 1n FIG. 3, and with additional reference to
the shape of the trigger 6 shown 1 FIGS. 4, 5 and 7, the
trigger 6 includes a projection 15, which sits within the
cut-out of the nm 1n an *“at rest” position of the trigger 6.
This adds structural support to the first shell part 2a pre-
venting inward movement of the first shell part 2a around
the cut-out 13. In order to provide additional support, the
hinged plate 7 also includes a projection 16 which sits within
the cut-out 13 of the rim 14.

With particular reference to FIG. 5, the cut-out 13 1s
narrower than the aperture 11, the cut-out 13 1s shaped to
accommodate the projection 15 and the aperture 11 1s shaped
to accommodate the main body 26 of the trigger 6. In this
respect, the width w1 of the cut-out 13 1s less than the width
w2 of the aperture 11.

Whilst the projections 15, 16 prevent inward movement
of the walls of the first shell part 2q, they do not prevent
outward movement. In fact, such outward movement i1s of
greater risk to the snap-fit connection of the hinged plate 7
to the first shell part 2a, because the connection relies on
protrusions 17a, 175 on the hinged plate 7 engaging with a
“clip-fit” to the recesses 18a, 185 on the internal wall of the
first shell part 2a. Accordingly, if the walls of the first shell
part 2a are permitted to move outward, the protrusions 17a,
1756 will no longer sit securely within the recesses 18a, 18b.

With particular reference to FIGS. 9 and 10, 1n order to
prevent outward movement of the walls of the first shell part
2a, the hinged plate 7 includes a pair of downward project-
ing protrusions 19a, 1956, which are received within cavities
20a, 205 formed within a double-skinned wall 21 of the first
shell part 2a. In the example shown, the length/of the
protrusions 1s 3 mm. The protrusions 19a, 195 have tapered
ends 29 to allow for misalignment during insertion into the
cavities 20a, 205 and to pull the walls of the first shell part
2a 1n tight. The remainder of each protrusion 19a, 195 1is
substantially uniform 1n thickness to allow the protrusions
17a, 175 to “snap-1it” with the recesses 18a, 1856 on the first
shell part 2a as the hinged plate 7 1s lowered. The inner
surfaces 30 of the protrusions 19a, 195 between the tapered
ends and the hinged plate 7 are flat. In the example shown,
this flat part T of the protrusions 1s 1.5 mm 1n length. This
means that the wall 1s prevented from moving outwards even
i there 1s a small amount of rotational travel of the hinged
plate 7. This also ensures that the hinged plate 7 disengages
from the first shell part 2a with a controlled force.

The vertical distance v between the opening 27 of the
cavities 20a, 205 and the upper edge 28 of the recesses 18a,
185 1s 1 mm. As a result, there 1s a difterence of 2 mm
between said vertical distance and the length of the protru-
sions 19a, 196 or a difterence of 0.5 mm between said
vertical distance and the length of the flat part 30. This
means that, when the hinged plate 7 1s moved out of
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engagement with the first shell part, the protrusions 17a, 175
disengage from the recesses 18a, 186 belore the protrusions
19a, 196 disengage from the cavities 20a, 205.

This also means that when the hinged plate 7 1s moved
into engagement with the first shell part 2a, the protrusions
19a, 196 and cavities 20a, 205 engage before the protrusions
17a, 17b and recesses 18a, 18b. This allows engagement of
the protrusions 19a, 196 and cavities 20qa, 205 to stabilise the
first shell part 2a and allow reliable “snap-1it” engagement
of the protrusions 17a, 175 and recesses 18a, 18b.

FIG. 9 shows a schematic cross-sectional view of the first
shell part 2a and hinged plate 7 showing the relative
positions and sizes of protrusions 17a, 175, 19a, 195,
recesses 18a, 186 and cavities 20q, 205.

With the protrusions 19a, 196 positioned within the
cavities 20a, 205, outward movement of the first shell part
walls 1s prevented. The length of the protrusions 19a, 195 1s
such that they engage with the cavities 20a, 205 before the
protrusions 17a, 176 engage 1n their “snap-fit” connection
with recesses 18a, 1856 when the hinged plate 7 1s moved 1nto
engagement with the first shell part 2a, and they disengage
with the cavities 20a, 206 after the “snap-fit” connection
disengages as the hinged plate 7 moves out of engagement
with the first shell part 2a. This provides rigidity to the walls
of the first shell part 2a both during and after engagement of
the “snap-fit” connection, ensuring that the mtegrity of the
“snap-fit” connection 1s maintained at all times when the
hinged plate 7 and the first shell part 2a are engaged.

The double-skinned wall 21 of the first shell part 2a not
only acts to prevent outward movement, but also provides
additional structural rigidity to the first shell part 2a. In this
respect, and with particular reference to FIG. 1, the double-
skinned wall 21 provides a re-enforced outer wall on either
side of the cut out and an upper part of the aperture 11.

As also shown in FIG. 1, the double-skinned wall 21
includes cross members 22, which divide the space between
said inner and outer skins of the double-skinned wall 21 into
multiple cavities 20. Further, the thickness of the double-
skinned wall tapers from a greater thickness distal from the
cut-out 13 to a lesser thickness at or near the cut-out 13. This
arrangement of a tapered double-skinned wall with cross
members forming multiple cavities has been found to be
particularly effective at not only preventing outward move-
ment of the walls of the first shell part 2a via engagement
with the downward projections protrusions 19 of the hinged
plate 7 but also preventing such outward movement via the
structural support imparted by the arrangement.

The first shell part 2a 1s also provided with a plurality of
ribs 24 for providing structural support to the first shell part
2a.

The first and second shell parts 2a, 25 are hinged together
by a hinge 12 positioned on the outside of the first shell 24
part below the rim 14 of the first shell part 2a.

With particular reference to FIG. 2, the second shell part
2b 1s shaped so that 1ts rim 23 overlaps the cut-out 13 in the
rim 14 of the first shell part 2a. This provides additional
structural support to the inhaler around the cut-out 13 when
the outer shell 1s 1n a closed position. The rim 23 of the
second shell part 26 1s also shaped to overlap the first shell
part 2a adjacent the hinge 12. This 1s also advantageous
because 1t provides additional structural support to the hinge
12 when the outer shell 2a, 26 1s 1 a closed position.

As will also be evident from FIG. 2, the rim 23 of the
second shell part 25 overlaps the first shell part 2a adjacent
the hinge 12 and over the cut-out 13 by a greater amount
than at a position between the hinge 12 and the cut-out 13.
This 1s advantageous because such a shaped rim profile has
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been found to not only increase the strength of the second
shell part 26 but also to minimise the amount of material
forming the outer shell 2a, 2.

It should be understood that various changes and modi-
fications to the presently preferred embodiments described
herein will be apparent to those skilled i the art. Such
changes and modifications can be made without departing
from the spirit and scope of the present invention and
without diminishing its attendant advantages. It i1s therefore
intended that such changes and modifications are covered by
the appended claims.

The mvention claimed 1s:

1. An inhaler for inhalation of an inhalable dry powder,
the mhaler comprising:

(a) an outer shell comprising a first shell part and a second

shell part;
(b) a capsule holder comprising a chamber for holding a
capsule, a capsule breaker for breaking open the cap-
sule held within the chamber and a trigger for causing,
the capsule breaker to break open the capsule;
(c) a support for supporting the capsule holder; and
(d) an outlet for passage of dry powder from the capsule
1nto a user,
wherein the capsule holder 1s positioned in the first
shell part,

wherein the first shell part comprises an aperture
through which the trigger protrudes,

wherein the first shell part comprises a im and wherein
the aperture comprises a cut-out 1n the rim of the first
shell part and through which the trigger 1s able to
pass when the capsule holder 1s removed from the
first shell part, and

wherein the support comprises one or more down-
wardly projecting protrusions on a first side of a
bottom surface of the support and one or more
downwardly projecting protrusions on a second side
of the bottom surface of the support, the one or more
downwardly projecting protrusions on the first side
and the second side of the support 1s configured to
mate with one or more cavities formed within a first
side wall of the first shell part and one or more
cavities formed within a second side wall of the first
shell part, respectively, wherein the cut-out 1s formed
between the first side wall and the second side wall,
said protrusions of the first and second sides of the
support and the one or more cavities of the first side
wall and second side wall preventing outward move-
ment of the first and second side walls of the first
shell part when said protrusions of the first side and
the second side of the support and the one or more
cavities of the first and second side walls are mutu-
ally engaged.

2. An 1mhaler according to claim 1, wherein the one or
more cavities of each of the first and second side walls are
formed 1n a thickened part of the first side wall and the
second side wall of the first shell part.

3. An 1nhaler according to claim 2, wherein the thickened
part of the first and second side walls partially surrounds the
cut-out and/or the aperture.

4. An 1nhaler according to claim 2, wherein at least a part
of the thickened part of the first and second side walls

comprises a double-skinned wall comprising an nner skin
and outer skin, with said one or more cavities of each of first
and second side walls formed between said inner and outer
skins of each of the first side wall and second side wall.
5. An 1nhaler according to claim 4, wherein each of the
one or more cavities of each of the first and second side walls
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comprise multiple cavities, and wherein the double-skinned
wall of each of the first and second side walls comprises one
or more cross members for dividing a space between said
inner and outer skins of each of the first side wall and the
second side wall into the multiple cavities.

6. An 1nhaler according to claim 2, wherein the thickness
of the thickened part of each of the first and second side
walls tapers from a greater thickness at a point away from
the cut-out to a lesser thickness at or near the cut-out.

7. An inhaler according to claim 1, wherein the one or 19

more downwardly projecting protrusions of the first side of
the support protrude from a first shell part facing surface of
the first side of the support and the one or more downwardly
projecting protrusions ol the second side of the support

protrude from a first shell part facing surface of the second 15

side of the support.

8. An 1nhaler according to claim 1, wherein the support
comprises one or more first mating parts for mating with one
or more second mating parts on the first shell part.

9. An 1nhaler according to claim 8, wherein the one or »¢

more {irst mating parts comprise one or more male mating
parts, and the one or more second mating parts comprise one
or more female mating parts.

20

10. An 1nhaler according to claim 8, wherein engagement
of the one or more first mating parts with the one or more
second mating parts forms a connection between the support
and the first shell part and wherein the connection formed
between the support and the first shell part 1s maintained by
engagement of the one or more downwardly projecting
protrusions of each of the first side and second side of the
support with the one or more cavities of each of the first side
wall and second side wall of the first shell.

11. An ihaler according to 10, wherein the one or more

first mating parts extend 1n a direction substantially parallel
to a plane of the support.

12. An inhaler according to claim 1, wherein the one or
more downwardly projecting protrusions of each of the first
and second sides of the support extend in a direction
substantially perpendicular to a plane of the support.

13. An mhaler according to claim 1, wherein the cut-out
1s narrower than the aperture, said trigger comprising a main
body and a projection, wherein the cut-out 1s shaped to
accommodate said projection and the aperture 1s shaped to
accommodate the main body.
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